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ous Mr. 'Ryland}: 
for the uſe 
plete | and uſe 
p few Improvements thet I have-fince 
added 5 it, and by its having omy four Wheels, 
and two Pinions, to ſhew all the FPhænomena it er- 
plains, retomtiends itſelf to the 'Public fe 
plicity and Cheapneſs, particularly to Maſters 
and Governeſſes of iBoarding 
Tutors, & e. For by putting 
as this into the Hands of their Pupils, they: will 
of che moſt uſeful and 
intereſting part of Aſtronomy a i 
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rexies are ſcarce, and only to be met, wich i in 
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Volumes, o Aſtronomy, to be ink, 
Achat only which Orreties (with c6nvenid 
ceeannot proportionall 4 repreſent, via. the Diam- 
- eters and Diſtances of the Primary and 3. 0 
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To conclude, the Candor and Forꝑi veneſi 
che Reader is here intreated, for any 


Imperfections he poſfibly may diſcover in 
lowing Pages, as they are the production of a 

_ Youth's firſt Attempt, to explain to the wnlearned. 
in Aſtronomy, the Cauſes of the moſt conſpicu - 
ous and | intereſting P hænomena of the Heavenly 


dx « 7 * 5 > 4 2 b ” * 5 5 - A * 8 
n + - + * - 2 8 "Ie. 8 1 
- vo 1 £F. % . : 4 1 bh N l 4 * : 


ne ee, a i 
| - TH 6 9 LY 3 
5 11 2 . 

1 E's 3 ; 
mT Us 8 


ESL 1 


* = : : 
FE 5 4 1 4 4 ” £31 {3 $4 
* py — . * * 1 4 * 5 : * 1 15 
* 
1 2 + . £ £ * 4 2 — * 
= 4 F 1 3 „ + * + % . 
£ 
* 
2 - . * 
: 7 4:4 $f e , 
DA — * . 1 
8 
5 
4 5 
4 75 4 & _ EY 
% P . 3 FS, ö 
7 


1 *» {3 £40 
t 24 M | 


* 


8 8 * 
75 8 b Ho * 

F 5: Bingo dea 5 
34083, bg pans c. DES, e 


bod” 8, n 


ö 
4 wy * Kt a 4 \ 2 


N £54 r 
2 2 1 tis abs 


4 


Jercury, © 4 4 


ifs an atfra 


1 Wer in 1e un, con- 
. | joined 


”Y 
* 
* 
* 
7 
; * 
' — 
* 
\ 
f 
4 
. Vs . 4 
— 
* i 
* 
: 1 2 
* = ] # 
= f 
Os ere W Eo Cdn * « © ' rim . Wr 


- * 0 
4 * - *. — 
_ , , > » x CY __ > 75 17 ** 1 ic: 
. * CY £5 * — F . PL! W, . . 4 — 5 
5 . 3 1 » q 
8 Sp +». WH 1 LI the abc *Þ =. W- 3 1 es : 
a — 
g « 


. 
* 
* 
” 
- 
7 
* 
LH 
* a 
W 
- 
3, 
F 
* 
% 
* 
I 


N — — 


* 
ES 


28+ 


—— — — 2 tat N 


— 


1 
- 
— 
- 
—_ 
— 
* 
5 
7 
: 
; 
* 
* 
* 
* 


223 ——— 
* 


Fn 


——— — 


TIEN © N OY 2 . — : 5 ; bs 1 
- = * 2 ” 73 4 : . 
* * [INE 
* * N : 
. 8 my 
” =e * 
ry 1.4 
— a - 2 
” E. 4 
* 
1 5 433 * 4 
8 8 7 * 


Joined ich — 3 2 motigh perpen= 2: 
>dicular to the-Sun's attractive or central power; Al- 1 
10, that the paths (called Orbits) which they de- 
ſeribe are not circular, but rather elliptical, and 
more, or leſs ſo, according to the adjuſtment of 4 
the above two powers. 
2. As that ſyſtem of the heavenly bodies which 
has the Sun for its center is called the Solar 
" Syſtem, I hall immediately proceed to*gipets - 
ſummary deſcription of the [x veral bodies that 
| compoſe it, 125 uch particulars of each as are the 
moſt remarkable, annexing 'at the ſame time a 
Ik deſcription of the fixed Stars from the ac- 
counts of modern Aſtronomers, who to their 
honor and ęredit / be it ſaid, have ſpared no ex · 
{pence or pains fo render the knowledge of the 
conſtituent parts of the univerſe familiar and eaſy. 
3. The Solar Syſtem, zor the, Syſtem of the 

+; Planets. I. am now going to defcribe,' is; of allt 
different ſyſtems that have been invented, the 
moſt ancient, and the moſt rational to an unpre- 
Jjudiced conſideret, fur we are informed that it 
was invented and taught by the famous Greek 
Philoſopher, Eythagoras, who flouriſfied about 
8. fore, Chriſt ; and by . Teyeral of his 
5 followers; but being loſt 12 TRE pes Lil of ſenſe 
and opinion, until a 1 300 years Ka when it 
Was again renewed. and orted by amous 
Polith” Philoſop her, Nicks as Co rale ho” | 
Was a Native of Thorn. In this 85 ola 
8 and confirmed by the moſt r ge M 
cians and Philofo hers that have: ever 2 I | 

as Kepler, Galle Deſcartes, Gafſendus; a e 
ee Sir HazcNewton,who has 4 ö 
5 ſyſtem vn ſuch a permament baſis of UH 
To ion, as to reſiſt all the efforts of | 
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and error, and from the above philoſophers it haas 
received the various names of the Pythagorean, 
Copernican, and Newtonian ſyſtem, but now the 

Solar or true Syſtem of the World. > 


4. There Were two ſyſtems generally believed kn 


at the time of the obſcurity of the. Solar Syſtem, 
one by Ptolemy; an Egyptian Aftryiiomery tuppo-. 
ſed: to live 138 years before "Chriſti'+/The':other) 
by a noble Dane, named Tycho Brahe, :*borty in 
Schonen, A. D. 1546. Rain ag | 
5 The Ptolomaic Syſtem; ſuppoſed: the Earth 
to be immoveably fixed in the center gf the uni- 
verſe, and about which moved the ſeven Planets; 
viz. the Moon, Mercury, Venus, the Sun, Mars, 
Jupiter, and Saturn, beyond theſe the firmament : 
of ſtars, then two chryſtalline ſpheres, all of Which 
received motion from the Primum Mobile, or 
firſt mover, which revolved about the Eartk in 
24 hours from eaſt to weſt. But as this ſcheme 
was only agreeable to appearances, and incapable 
of ſtanding the teſt. of 'art and obſervation, it was 
rejected as a combination of errors and-abfurdities; 
6. The Tychonic Syſtem; was invented after 
the Ptolomaic but was never fo general; this ſup- 
poſed the Earth to be the center of the firmament 
of ſtars, as alſo the two luminaries the Moon and 
the Sun, but it ſuppoſed the Sun to be the center of 
the planetary motions, viz. of Mercury, Venus, 
Mars, Jupiter, and Saturn; theſe with the Sun 
revolved about the Earth to account for the an- 
nual or yearly motion, and the Earth revolved 
about its axis every 24 hours from weſt to-eaſt, 
to account for the apparent diurnal or daily motion 
of the heavenly: bodies from eaſt to weſt.” This 
hypotheſis being in part true and in part falſe 
was embraced by ſew, aud ſoon ſurrendered to the 
„ 3353 only 
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| _ ancdemonRiyeg by. Sie Haac Newton, 


_ the diſtance of, 32 million of miles, revolves 2 


as great as ours, and is the moſt brilliant planetef- 


b hours, moving at the rate of 58000 miles eve 
hour. This motion cauſes the Sun to appear 
move round, in the Heavens in that time; "alfo 


only eationglcr.true f VIE dend ty Copernicus = 
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Which bas the Sun f for it ite ieee the Plan- 


erte with their Satellites or Moons, and Gomete, 


_myalying round him in the e n be- 
pou 2 with 1 


1 . The Sun, an immer: globe' of fied from. 
which all: the planets' be light and heat}. 
computed to he above go, oo Miles in diameter 
2nd if ſo his bu] "mult ww 2 . tines greats 5 
er than our Ear a i 
8. Mercury „the firſt planet“ in the Lyſtem;,a6 


i 2 


(44 


the Sun in #7 days and 23 hours. Its diameter is 
mputed to be 2600 miles, and its 1 88 and heat 
ſeven times greater than ours. e BRO 
9. Venus, the ſecond planet, which at the como 
diſtance of 59 millions of miles, 'revolves _ 
about the Sun in about 224 days 17 hours. Her 
diameter is 7906 miles, and light. and heattwice 


any in the Heavens, e e OTA 
in the day time. 1-0 n 
10. The Earth, or that planet on which ws - 


live, is the third planet in order from the Sun; add 


is at the diſtance of go: millions of miles from it: 
its revolution about the Sun is in 365 days, an 


3 
it has another motion round an imaginary line, i 


called its: axis, * 24 hours, from weſt to att 
„ ET Which 
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which cauſes an apparent djurfial motion of tb 
aſt t this ſwift motion 
of the Earth on its axis, the inhabitants of London 


* 


Heavens from eaſt to weſt; 


are carried 580 miles every hour, beſides the 58000 
miles by the yearly motion above mentioned. 
The Earth is 7960 miles in diameter, and is the 


firſt planet in the ſyſtem, that is attended bà3 4 


revolves about the Earth from change to change, 
in 29 days and 12 hours, at the diſtance of about 
240, ooo miles, and is about 2175 miles in diameter, 
and therefore about 50 times leſs than the Earth. 
From the motions of the Earth and Moon round 


7 o 


the Sun, and from the various fituations. of the 


Sun, Earth, and Moon, in reſpect to each other 
ariſe the viciſſitudes of the Seaſons, Days, an 


Nights, Eclipſes, &c. which, and their cauſes 
tbe Orrery heteafter to be.deſcribed, will evidently 


repreſent, 


12. Mars, the fourth planet from the Sun, at 
the diſtance of 123 millions of miles, circulates 
87 


about the Sun in 
diameter, and always having a red or fiery aſpect. 
13. Jupiter, the fiſth planet, is the largeſt of 
all the planets, being no leſs than 81000 miles in 


diameter, and therefore a thouſand times bigger 


than the Earth, revolves about the Sun in about 
12 years, at the diſtance of 424 millions of miles; 
and is attended with four Moons fimilar to that of 

the Earth's, their diſtances and periods being as 
follow; the firſt Moon at the diſtance of 229,000 


miles from his center, goes round him in one day 


18 hours and 36 minutes; the ſecond, at 364,000 
miles, in 3 days 13 hours. and 13 minutes ; the 
third, at 580, coo in 7 days 3 hours and 59 


minutes, 


ir 


days, being 4444 miles in 
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minutes ; and the fourth, or laſt, at 1000000 of oY 
miles, in 16 days, 18 hours, and 30 minute. 
T4. Saturn, the moſt diſtant of the ſyſtem, 
being about 780 millions of miles from the 
Sun, and revolves about him in nearly 30 years; its 
diametei is about 68,000 miles, and it is encircled 
with a very large ring, at the diſtance. of 20,000 
miles, which is alſo the breadth of the ring; it is 
attended by 5 Moons, the diſtances and peri- 
ods of which are as follow ; the firſt, at. the 
diſtance of 140,600 miles, goes round him in 
one day 21 hours and 19 minutes; the ſecond, at 
187,000 miles, in 2 days 17 hours and 25 minutes; 
the third, at 263,000 miles, in 4 days 12 hours 
and 25 minutes; the fourth, at 600, ooo miles, in 
15 days, 22 hours, and 41 minutes; and the fifth,” 
or laſt, at 1 million, 800,000 miles, in 79 days, 
7 hours and 40 minutes. i 
15. There are another kind of planets moving 
round the Sun, beſides what have been juſt deſcrib- 
ed, called Comets, which are ſuppoſed to be ſolid 
opaque bodies, with long fiery tranſparent tails; - 
fuing from that ſide which is oppoſite to the Sun; 
and to move in very excentric or oval orbits, and 
are amazingly heated by their near approaching 
to the Sun, for according to Sir Iſaac Newton, the 
Comet that appeared in 1680, when neareſt to- 
the Sun, was 2000 times hotter' than a red hot. © 
iron, and retains its heat until its return again, 
which is in 575 years. This Comet at its greateſt 
diſtance from the Sun was computed to be 11600 
and 200 millions of miles diftant, and at its. neareſt 
diſtance 490,000 miles, moving in its orbit with 
. „ 


=, 


and attended by ſuch different appeatances, but 


by the beſt accounts we are informed there is a- 
eriods 'of ANNE OAN are 

know-wu. PINES 1 

Having now got to the imits of our fſtem we 


bout 21, and ohne the 


ſhall proceed to the Orrery, after giving an ex- 
1 of thoſe bodies in the Heavens, which 


ave no connection with our planetary ſyſtem, 


(as many do ſuppoſe) but e ice, from 
whence they are called | 
16, The Fixed Stars, which are thoſe. Jumins- 
ries above our heads that in the abſence of our Sun 


conſtitute the ſpangled canopy of the Heavens; 


and are ſuppoſed by modern Aſtronomers to be 


Suns, made for the ſame purpoſes as our Sun, each 


to beſtow light, heat, and vegetation, on à cer- 


tain number of inhabited lanets, kept by gravit- | 


ation within the ſphere of its activity 
17. The number of the Stars, including thoſe 
that cannot be ſeen without the teleſcope, is infi- 


nite ; but thoſe that are viſible by our naked eyes, 


limited ; for, in a clear winter's night, without 
moonſhine, there is not to be diſcerned above 
| 1000, as any perſon may convince himſelf by ap- 
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* See Ferguſon's Aſtronomy, or Martin's Young Gentleman's and 
Lady's Philoſophy, in 3 Vols, Octavo: two excellent Treatiſes for 
eafily introducing Learners to a knowledge of the Heavens, either of 
which, or any other Philoſophical Publication may de lad of a; at 
my Father' 8, 83 directed in che 888 POSED 2 
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the e of 3 te every: IO The . 
number of Comets belonging to dur ſyſtem, is un- 
certain, as they ſo ſeldom fall under the obſeryati- 

ion of Aſtronomers, having ſuch very long periods, 
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ſee all the Stars, divided into parcels or conſtella ' | 
tions, having particular names to each, by which 
they may eaſily be diſtinguiſhed in the Heavens. 
The white path ſeen among the Stars, is called. 
the Galaxy, or milky way, and is ſuppoſed to bean 
innumerable quantity of Stars, which by their: 
combined luſtre cauſe the white appearance that it 
is attended with. The diſtance of the Stars fran 
the Earth, and alſo from each other, is ſuppoſed 
to be immenſurably great, for one of the largeſt * -. 
and moſt brilliant Star in the Heavens, thought ta 
be the neareſt bf any to us, called Sirius, is calculas «- 
ted to be at no leſs a diſtance than 2, 200000, oo  : 
viz. 2 billions and 2 hundred thouſand millions 
miles, and that a cannon ball diſcharged from 
the Earth with the velocity of 480 miles an hour, 
would mot arrive at it in leſs time than 700% F:! 
years. Thoſe Stars that appear the largeſt, and 
12ve the greateſt luftre, are called Stars of the firſt | 
magnitude; the next in luſtre, Stars of the ſecond 
magnitude; and ſo on to Stars of the ſixth mags * 
nitude, which are the ſmalleſt that can be diſcern- 
ed by the bare eyes in a clear ftar-Jight night. 
The vehement twinkling of the Stars is occaſioned © 
by the tremulous motion of particles in the Air; 
for the Stars appearing like points, will by every '- - 
intervening opaque particle in the Air be eclipſed 
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every now and then, ſo as to cauſe a twinkling or 
ſeintillation, but the planets appearing larger can 
ſuffer no ſuch occultation, hence, here is a certain 
methodof diſtinguiſhing the Planets from the Stars:: 


the apparent daily motion of the Stars from eaſt” 
to weſt, ariſes from the real motion of the Earth on 
its axis, and the different ſets of Stars that we 
fee at different times of the year, from the annual 
motion of the Earth in its orbit (ſee d 10) which 
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with the daily motion will be clearly newn in ts - | 
Orrery. There are ſeveral other curious partie. 
lars of the Stars which this ſmall treatiſe will not 
admit me to enlarge upon, but are fully explaia- 15 
ed by the Authors before mentioned in nate to 
TERED VVV 1 5 
1 2 It may not be improper. to inſert here an 
account of x very frequent Meteor called; a Falling © 
Star, which by many perſons ignorant ofthe naturs _ 
of the ſtars, is thought to be really as its name im 
ports, but to remave their prejudices, they ate t. 
underſtand, that it is a fiery Meteor kindled in the 
Air by the mixture of inflammable ſubſtances, and | 
| then having the appearance of a Star, and us all gs 
ſuch bodies move very rapidly. like a ſky: rocket, 4:4 
while they diflipate themſelves, ſo theſe Meteors 55 
have the appearance of ſhooting or falling Stars, 
until they become extinguiſ add. 
19. Upon a reflection on the nature and proper: 
ties of the fixed Stars here communicated tous, 
what an amazing, 'exquiſitely- grand, and fablimie - ' 
idea does it afford us, of the ſtructure of the uni- 
verſe, not compoſed of one Sun, and one World,. 
as the ignorant in Aſtronomy concetve, but con- 
ſiſting of ſuch an inconceivable number of Suns, 
| Syſtems, and Worlds, diſperfed through the 
finite abyſs of ſpace, that if our Sun, with all the 
Planets, Moons, and Comets, appertaining-there- 
to were annihilated they would be no more miſſed N 
by a perſon that could ſurvey the whole Creation, g 
than a grain of ſand from the ſea-ſhore, the ſpace 
they occupy being comparatively ſo minute, that 
it would icarce be a ſenſible blank in the univerſe, 4 
notwithſtanding Saturn, the moſt diſtant of all 5 
the Planets, revolves about the Sun in an orbit * _ 
4,884 millions of miles in circumference, and *._ 
„ | 
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aki of our been hs excurſions u G9 of 
19,000 millions of miles beyond Saturn's. orbit, 
and yet at that amazing diſtance they are incom- 
parably nearer to the Sun than any of the Stan 
and returning petiodically by the efficacyiof the 
Sun's-attration. - | 
20. And do not thouſands of thouſands of Sui, 
multiplied without end, and ranged all around us, 
at immenſe diſtances from each other* attended 
by ten thouſand times ten thouſand: Worlds, all in 
rapid motion, yet calm, regular, and harmonious, 
- invariably; performing the paths preſcribed them: | 
Worlds, peopledwith My riads of intelligent beings, 
formed fox endleſs progreſſion in perfection, and 
felicity 3 not this I ſay i Convince 
us of the exiſtence of a deity? the ſuperlative great- 
neſs, the infinite wiſdom, and the paternal goods 
neſs of whom is moſt gloriouſly difplayed in in thi 
ſtupendous fabric of the univerſe. e 
21. What an abundance of delight, and rational 
pleaſure then, is to be obtained by the ſtudy and 
contemplation of the works of the Creator? and 
how much approbation and encouragement dathoſe 
eontrivances deſerve, the deſign of which is to fa · 
cilitate ſuch uſeful knowledge to the underſtandings 
ofthe youth of both ſexes? making them both wie 
and happy, not vainly ſpending: their precious and 
eee time in the wile mod peer We 
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'V 80 great are the Aden of ſome of the Stars ſuppoſed- to heat 
chat Mr. Huygens, an ancient Aſtronomer, ſuppoſed that the 1 | 


of many of ow; bod vot yet reached the Earth ſince i its. creation. 
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ments of the a age, but enjoying it 110 . 1 

the unbounded field of nature, which will unavoid- 5 
ably lead them toconfeſs with the pfalniſt that tis 
God who hath laid the Wundzte of the act. 
and that the Heavens are the work of his hands“ 
22. Having now finiſhed the ſhort account of 
the Solar Syſtem deſigned to convey ideas . 
that part of Aſtronomy, which, Orreries (with -- TY 
conveniency) cannot proportionally (+ ned 
viz. the | proportional diſtances and diameters | 

of the primary and ſecondary Planets, we muſt 
begin with the deſcription of the Orrery, hien 
will to any perſon beſtowing the leaſt attention on 

it greatly familiarize thoſe Phænomena of the uni- 
verſe it is intended to repreſent, 4 
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35 TY any perſon ever ſo little acquainted.with 
8 the ſcience of Aſtronomy, the ſtructure uf 
the Orrery, and its uſes are evident by only a bare 
inſpection; but for the benefit of thoſe totally un- 
acquainted with the ſcience, it will be neceflary 
to give as intelligible a deſcription as poſſible, pre- 
viouſly deſiring the learner to pay no reſpect to the 
diſtances and diameters of the Sun, Earth, and 
Moon, there repreſented, but for information in 
that point (fee F 7 to & 14, Part I, : Th 
| Eo XD . 2. 6 
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* The t eh 
Ne. turns, e e paſted and vi med 
on it, near the but ward edge f which ate gern 
ciel“ 'The rſt, or out d' cifole is aivitled ins. 

to twelve” parts, beste ug th& names of che 


twelve months of the” year, und the melt Hhicte” = 
inte their reſpeMive days; tb to impoſErireſesl = 
have the twelve ſigns of theEdliptic,eachg 


taing 30 degrees; Or the whole Telip iþtic' 366 De-, 2 
N : Abs TP circle repreſents that path in 
in the Heavens that the Sun ſeemd to dende ſy . 
2 year, it being properly” the parb of ene Earth, 
round the Sun: ſee 9 10, Parr k i eee 
3. The braſs Ball fixed in che center of the. 
boatd,' repteſents the Bun in the . el the - 
verſ.. 1 d cf edi 
4. The Ivory Ball, awith feveral eireles bt on it, 
denotes the Earth, and the braſs pin tha chat it is ſup- 
ported on the Axis of the Eart drafs-pin” 
has an inclination: to the board en which! it goes 
round, thereby giving the Earth its Proper poſiti- 
on, called by Af ochre! the Inelination of the 
Earth's Axis, tothe plane of ' the Ecliptic, FT his 
poſition never varies, and is therefore termed' 
Earth's paralleliſm to itſelf: It is this ia bie 
poſition of the Earth, that cauſes the viciffitudes 
of the Seaſons, and the different length of days 
and nights 016 267 Wy ek; 
| © S465 F he? top of the pinion which the Earth tuers 
is Called the North ole, the bottom the South 
Pole; the two bircles near theſe two Poles are ter- 
med Polar Circles, the upper one the North Polar 
Circle, and the under one the South PolirCiteler- 
the two circles next to theſe are called theTroplcs, 
the upper, the Tropic of Cancer, the un- 
der, the 1ropic of i the circle in the 


migdle 
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Pi — i: 
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dle between. 3 Poles is called the ame | 

bec ue: it. equally divides the Earth, for w yo = 
Sun is over that part 5 ne * N it is equal ay 
and: Nig bt:all over the Globe. hers 1 is another. 
oirele, w hich oroſſes the —— and — 
Fropics in two points +. this circle repreſents the: 
path over the Karth that the Sun makes in a Nene 
and is called the Ecliptic.: - . 8 vt og to ine} on ain J 1 

6. There are twenty-four other. circles, called 

Meridian Circles, all meeting at the Poles, and $ 
crofling thoſe juſt mentioned, theſe anſwer to — 
twenty - aur hours of the day, in which time the 
Earth turns once roundiits 5 mak ing one, daf 


and one night, as will be, mewn here after. 


7 There is a ſmall piece of braſs. put ms the: 
Earth, nearly between the upper Tropic and Pglar, 
Circle, which repreſents the place London en 
the Earth, by which the various changes Hat 
this metropolis undergoes. is more clearly wn, 

8. The ſemicircular braſs wire that is ſuſpen 
over the Earth, repreſents the boundary of light 
and darkneſs thereon, for that half of 7 the $90» 
on that fide of the wire which is next the 8 
is called, the enlightened Hemiſphere, and the hal 
on the other ſide the darkened Hemiſphere. 8. 
5 9. Tae ſmall plain ivory ball, denotes the Moon, 
a is carried round the Earth! in 29.3 days, by 
means of the braſs arm, that communicates with 
the wheel work in the frame. F or one revolution 
of the Earth round the Sun, this Moon goes 12 
times and one third, round the Earth, the ſame; 49 
the Moon in the Heavens. The Moon is fixed ona 
wire, which moves up and down in a ſocket at the 
arm before mentioned, ſo that the Moon may have 
hex proper inclined bon in reſpect to the Earth's | 
given her by the help of a 

Jo. Flat braſs open rim, fixed under the Earth; 


moveable two ways, viz. either horizontally, or 


vertically 


ech 405 erbte of be! FP - 97 20 pol ten St 
this indlination' may be giyen. 'to K. An 


bit is repreſentec, a8 alto the MaSffs Ne 56 


called the aſdending Node, and the oppo 
cf the rim the deſcending” Node: theſe two Nodes 


places may be ſet in the Orrer 
means f anther” TRE 


letters, it is according to the letters the Were is 
- Over, 


* wy wy % TY YM 3 o * LD — 3 * 
4 p 


the exact inclined' Me Ofithe Moon iH Ber 


that joint of the rim where it cauſes the 405 e 
begin to aſcend Above the orbit of He 


in the Heavens have à ret | 
the Signs of the Ecliptic in 19 "years, *The't 
poſition/of them för Dy particiflar time may Saft. 
ly be found, as their pſaces in the Eeliptie, aff int 


ade N 


# 


all Ephemeris' 2 for the given year,” arid] heir 7 


ry àccordi 


5. * CES me 


11, Rim, fixed iter the one above Wer 


* 210 


having all the Signs and Degrees of the Ectiz ptic 


inſerted on it, Which Signs the dens fe 
know by heart, ſo 28 to call them by their names 
when een This Eclptic circle alſo” ſerves*to 


ſhew the Moon's piace in the Heavens, as 'feen 


from the Earth, and alſo the diſtance from the 


Sun that ſhe appears to have at any fituatioh-'of 


her, in her orbit, for this Ecliptic as v i" 
orbit or the Moon, and the Earth, keeps its 
teliſm, or all the Signs and Degr 'ees p 3 Fran 


thoſe on the Board, in its re yolution e Bit 
with the Earth. c n IP 

12. Under the PEW" 8 rakes” is 4 ing! 
which is fixed to the frame of wheels By two 
ſcrews ; this card has the age and phaſes of t th 
Moon on it, with the initial letters N. M. r ©! 


F. M. 3 Qr. ſignifying, that when the wire atm 
that carries round the Mgon is over any of thee 
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# the Von, 
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_ the Orrery, which is to be 8 2 * 
and a very ſlender ad Wag : 01 


N e E phat „ 

and Number, it ſhev: 259 uantityiof lit 
A that APPSAars to. the thi at the 

red, e e N 


here is 2 ſmal} in lacquered lamp given. 


8 ne 
and Ni 


dan on the wire, that th braſs ball dee 
por Sun; oe to, whic the bot ball: meg ns 4 
unſcrewed, ang Aenne Locket a "ooh . the 


e e e 


ade quite dark. This lamp has an ee — 
255 in the ul u'e Fe the Orrery, for all the phaname: 
(2a bythe capable of repreſenting, are as it wete rea 
nde. the light of this artificial Sun; Sffrt 
Haying Jeferibed* the component; parts gf che 
rery, we now proceed to. the uſe a1 Wherein 
f CY give only a few examples, for thera a 
eat many particulars to be ſhewn by it, Which 
55 learner will perceive as heencreaſes his nov 
ge in Astronomy, but could wot be inel uded 1 
f . 1 
„The firſt thing ng _neveſſary in the uſe of . 
ry is, to rectify it, whie is done, by, the 
1 Noa e 2 SAR END 
- At the end of the frame neareſt, the, e 
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table, and then withtherather ha tick turn theffrz 
of wheels rqund, 'by/2 mall ivy handle fred on 
the end: af the frame fattbei e ee 
| the index points to te 21ftiof June ate 

degree: of Cab which: indicates that ut that 
time of-the gent Sun mppenrs to be wv THe de 
| ginning of a, ; Earth: is in the de. 
Sin} of th lite) Eu, v1 N D 
28 at the ſame time if the figu ot eee 
Capricorn on the baard are in n ſine With the figns 
Cancer - and Capricorn. on the mall — 795 
| under the Färth; if not, moe the fmalb Hen ptig 


about till they are ſo: obſerve alſo that the 9 5 


clination of the Earth's Mis ind towards he 
Cancer, and ifit is not, moue its fupp rtenramd 
the ſteel wire until it is fo; then turm dhe Frame. 
round, until the index points to the day of cle 
month you wquld recti fy it for, as Suppoſe pr 
for June 1ſt; - 1782, the index thews chat Ts 
Sun is nes in the zoth ef Gemini, un e&ohfe- 
quently the Earth in the zoth: of Sagittarius, ' 
then looking in an Ephemeris or A aneh ; 
| for the given year, Novels the place er ape of 
the Moon, we find that the Pues of che 0 | 1 
in the 24th of Aquarius; and Toby! ze is 20 days, 
which place or age I ſet in the ſmall Eeliptic * 
51 1) or the Card (ſee 9 1 LE The Ne of .1 1959 
oon's Aſcending Node I alſo find in the Ephem- 
eris is in the 13th degree of Aries, I then bring the 
middle or axis of one of the joints of the flat rim 
(ſee 10) over that degree and f n, in 'the ſmall . 
ecliptic, and elevate, the rim, in.luch, à, manner 
that the half of it which is over Aries, Taurus, 
Gemini, &c, may be about a quarter of an inch 
Lt av gs higher 
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a the 
Potts of the 0 — Carthofifrong i fois 
Taking care dbat while! the Neon ande = 
Lie fetting, the Eanithcis kept in the poſition 3 
befor tet gchen is the rene for any? 
or future:time and ready tobe put n moriöß et 
3 the learner that . not to de 
8 any calculations: froni it; the ſmalln 
| he 6ze not admitt ing ät to be,done-. with 14 
2 rene large b 
110 til pin a art int \6 af ve poſtti 
: urn it round ig the Axis, V With rege 
the e as the order of the fgns is, 
Earth will then repreſent the daily miotion of the 
xzeatEarth, round the imaginary axis,» (fear 
Part I. and g 4, of this) in 24 hours. As on ee 
m the Earth the braſs! piece.gerioring Wldeh, 
_ avill when in the middle of the enlightened half of 
the Earth, Ahew, that the Sun is\then'on; the Me. 
ridian, or it is Noon; but as you keep turning the 
Earth London will be brought to the enUi | 
wire, the Sun then to the Londoners is bein 
to ſet, and when London is paſt the wire 
is quite ſet, it being to them 1 and conſe- 
quently in darkneſs; when it is in the middle bf 
lang pita Hemiſphere, i Ut ie ben width, . 
235 7 
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A2 * 0 and dies wou'd with e6'be poſe af 
Jarge, and complete Orreries, Planetariums,Cametariums, Ice. av 607 
trived by the late Meſfs, Ferguſon and Martinz. this i Is 19. intorm them, 
5 e made _ Told. at WP Father 25 Ay * re di. 
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| arriving at the e Fo of N58. bene, Liter, 
the Sun hegins to riſe,” and Landon 4 | . | .Y 
the enlightened hemiſphere,jc; led. 5 — 3 
ſo on as befote, Iche giffarent les 18 of days - - 

289 nights, wilb he explained in the llowing ern „ 
| preſentation-of the tour ſeaſons, Ap ins, Kam me, c 
Autumn, and Winter. 2% % ee 
156. Now move the frame.of "wheels dawn nee o 
| ing to the order ofthe, mo hs or ſigns; until che 335 
index at the end of the frame points tothe goth of: Ef 38 

March, or. the firſt degree of Aries, Ggnifyiog che 1 
| the Syn on the 20th. of Marche enters theft e - _ 
| Aries, Now looking at the Kart vou will per, 7: 1 _— 
ceive that the Equator (fee $ 5 uf cha is oppoſites: 353 545 
| tothe center of the e Sun, or that the; Sun kane 
that part of the Ecliptic, whic craſles 41 
G5ot 


a EH RA CRANE WAA. 


tor — aſcends. to the [Tropic - $65 af Cancer. 
| this), and that the North Pole is exactly under the 
boundary wire; that the number of gircles oneach- 
ſide of the wire is twelve, and by, turning the 
Earth round its Axis we find that, there is always, 1 
that number, and as one half of the Earth, . | ' = 
is in the light, and the other halt. in, darkneſs, k 

420 0 on the 2oth.of Mach there is equal, 
day and night all over the Earth ; this is called the 
Vernal Equinox, and the ſeaton of ts year is 
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Spring: * +4 His 
. Moving the 8 ET; 1 vo . | = 
Reb the North Pole to come more and more into 1 


the light, and the quantity of hour circles or Me- 4 

ridians between the Equator and the North Pole, 

to encreaſe, and conſequently. the length of days 

at that part of the Earth, thote having the longer 

days who live nearerthe Pole. Turn the Earth round 

its Axis you will ſee that the ſituations London, at 

ae rige and at 805 ſelting, is at the diſtance Pearl: 
181 of 
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8 of16 hows! ness a Sun ſting | 
7 2 2. hien is theſength 6f day 4 


the” Notthedn' Inhabitants l lion hs An 1 


when by the index the dun enters Eb 


Atſt of December, when the Sun enters 


Jane, 0 + a8 che Furt is over that 7a 
iptic, which touches the tro 
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ſhorteſt Night, and the middle of of that ſeuſon 
year ealled Summer. ar er eee 
18. Continuing to move the frame on, you will 
xrceive part of the polt-circle' to retire under the: | 
ndary: wire, until the 23d of Se 3 or 


day the poſition'of the Earth is ever ny es | 
26-it was on the 20th of March de {| 6 
only at this time of the year it iß ele K Kutümf er 
theAutumnal Equinox.” 123 Fe gd 640 45 


19. Proceed to move the fame on, in a 
whict the polar circle will be diminiſhing 


and is over that pa 4 the Eclipt tie-on ard | 
that touches the Tropie of Capricorn; ! when | 
the North polar circle will be entirely 4 nithe dark 
hemiſphere, and the quantity of hour: cifeleson | 
the north ſide of the Equator leſs in the'enfihten- 
ed hemiſphere than in the dark hemiſphere. Ae 
poſition and affections of the Earth t day area | 
all reſpects the reverſe of thoſe on the 2x&- of June, 1 
and the time of the year is called Winter: 
20. Turning the frame 'till the index poirits g 
the 20th of March, the year is then comp 
and the poſition of the Earth is the eme as when 
you firſt began to move it. PET ons fv 
21. While you are turning the Frants* onward; 
look at the North Pole and you will ſee: that it" is 
conſtantly in the light from the 20th of March to 
OUR of * and from the 23d of Sep⸗ 
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mber i th: 20th, of Mareh;zcopflanthy/ip che. 
dark, Which ſhews thz t. there hut one ,  . | 38 


WW night at ech Pole, that thay are; of; fx monghs: © - 
8 contipuance, and When it is day, at the Nortk 1 


Pole, it is night-at the South Pole, and vice Verla:  - 
alſo when. it is Summer. to the northern inhabitants, ä 


it is | inter to the ſouthern,. and the,vontrary, N 73 - 1 a 
: 22. Continiie.to Wei frame of Wheels n _® 
4 the board; agg you. W il perceive. that While the | NN 
q index goes t t hrough A, month, the Moon will 3 * „ 
1 made Juft 0 e revolution in her orbit, called aM  , - 8 
| nation, in the courle.c of which lynation, hen the. _ 
{1 Moon is between the Earth and the Sun, Jhe is 5 - 
g called a New Moon, as is expreſſed by the _  . = 
(lee 9 12 0f this) when. moved. 2;,quarterargand;, 


in her firſt quarter,,. 1 A kuf „te Qron the © 


cad, when half round, à Eu Moon, and en ks 

three « uarters round, in her third, quarter and. ZS 1 

on as. efore ; but to rex reſent. her:phaſes; .asjalfo | © 

the eclipſes more perfectly, we, ſhall ſuppoſe „ 

lamp to be lighted and placed. on the center of the '| _ -_ 

| board, as before directed, (ſee 13 of this) and 2s » | a_ 


was alſo ſuppoſed to be done. .in the preceding, go” 
count of the Seaſons, Day and Night, & then ; : 
as you' move the. frame on, you. © li „ 
ſee all the phaſes that the Moon nes herſetk 
with, as ſeen from the Earth, as alſo he ape at '  , } ( 
any ſituation of her in her Pri expats o 
aforementioned card; for wh en ſhe comes bet- CRE: 
ween the Earth and the Sun, or is new, her dark 
ſide will be towards the Earth, (ſhe having no 
other light but what ſhe receives from the . 
and reflects to us,) conſequently. ſhe will not then 2 
be viſible, unleſs ſhe eclipſes the Sun, which you... | | 
will ſee by her , ſhadow. Kline on the Earth, and 
the ſhadow will be high - low on the Earth, AC- 


dl : 
2 * 
a PONY 8 
pe N 5 


44 

* 

55 

2 * 
7 

271 
IS: 

pe th 

+ 1 

: % 
. 
12 
PTY” 
45 
it 
v4 
1171 
(2% 
$ & 
Iz 
10 
$i 
15 
1 

n 


_ 

- 

I g & * 

f — 

1 — 

+3 She 
s 

17 

* 


ger — 
—_—_ 
* 


be % aaa ꝶ«hs. „ 


22 
* ö - 


— 
* 
* 0 "* . 


* 
+ > ö 


£ 
— 3 f 
— 


7 
_— ” 
„ » 

1 , 


L 
N * 


cording rd e * dig 1 or Jade in Aa Orbit = 
This Eclipſe” is called an Eclipſe. of. the Sun, | 
- though properly it is an Eclipfe. 85 the Earth and * 
all thoſe inhabitants that are,” and will be, in the 


ſhadow, will ſee the Sun as eclipſed; And gore or 
Jeſs To, as they are farther from, or Nearer' 70 the 
center of the ſhadow, from whenee i it is callgi 


. ther 3 Total or Partial Solar Ecli „ 
18. Torn the frame onward, till 1 | 
in t 


Eclipſes never happen but when it is 

Moon, then you will perceive that all the Moons 
enlightened Face is towards the Earth, except , 
falls into the ſhadow of the Earth, which if the 
does, there is then a Lunar Eclipſe, or an Feli 


e oppoſite Part of her Orbit, or . E ull ir 4 
ew or ull 


of the Moon, and will be viſible to all thoſe init 


hitänts, that are, and will, come into the darken 
Bemifphefe. Phe Eclipſes of the Moon wwe of a 
longer duration than the Eclipſes of the Supp 5 
the Earth haying the greateſt ſhadow, the Main 
N take more t Fil x rd through that thadaw 
than any part of the Ear will ta bre | 
that of b Moon. I POEM . 
24. Upon 2 ſight of theſe hanomena,: one ob- | 
Jection to the orrery may poſſibly ariſe, viz. in the 
orrery, Eolipſes Ap at every New, hag Tul | 
Moon; but it is not ſo in the heavens, is 
- happen hut very ſeldom : the reaſon of Which may | 
be very eaſily ſhewn by the orrery, by inclining 
the flat braſs rim, (ſee & ro of this) as the diſtance 
of it from the ſmall ecliptic will admit then by 
turning the frame on the board, you will FO 
that Eclipſes will not happen at every! | 
Full Md, but only when the Moon is in G hole 
two parts of her Orbit. called the Nodes, (ſee $10, | 
of fe. Thus is evidently pointed ter the | 
armer, 
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before mentioned, t og 0/5 
Thus much far this fimple-confiruced. 
which the Tyro by now 1 dare 
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all the Planets and Moons belongl 
repreſented in it, 
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having a knowledge of the nature of the Ea 
and Moon's motion raund the Sun, can with very :- 


nature of the motions of the reſt of the Pane, 
their motions being the ſame way, and by the @ 


fame:cauſe, only atithe diſtances part | 
Iſt. But for the ſake of thoſe perſons who would 5 


to apply on the board occafionally, in-place of the 
Earth and Moon, alſo with a moveable Sun and  / 
wopernican ſyf- - 


Earth, ſo that the Ptolemaic % 
tem may be repreſented,” and 


abſurdities that would arife if the Earth poſſeſſed 


the center of the ſyſtem, and the conſiſtency and 

agreement that there is in the preſent genuine and 

true Syſtem of the World, the Solar Syſtem. * 

The price of the Orrery as here deſcribed is 15 . 

The price of do, with the additional ſet f! 

Planets, making a complete Portable Ma- 2 2 
nual Orrerxß x ——¾I: „ 


Ihe above apparatus may alſo be contrived-to _ 
pack into a ſmall mahogany box, and the whole 
to put into the pocket, 16. as to render. it exceed 
ingly convenient for private Tutors, and others 
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who may have occaſion to make uſe of ſuch an 
apparatus at different parts of the kingdom. g 
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with to have a complete ſet of the Planets, I have . 125 3 
contrived a ſet of ſmall arms having all the Pianetss. 
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